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Background of the Invention 



Stable dynamic flight requires a "3 axis" function control. With a few 
exeptions this is usually achieved in a most conventional aircraft by the modulated 
actuation of at least 5 or more movable trailing edge surfaces applied on 3 major 
separate structural components, ie., wing, horizontal elevator and vertical rudder. 



The SUV in the title means "Sport Utility Vehicle". The inventive design 
requires the single structural component of a V-tail unit with only two moving surfaces 
of their outboard rotating tips to achieve a 3-axis functional control. With a perfectly 
balanced rotating tip (weight ratio) and a proper sizing in area, span, aspect ratio 
moment aim to CG. and V angle will guarantee flutter elimination and not requiring 
compensating balancing weigth to effectively reduce weight and drag. 

A satisfactorily operating rotating or pivoting tip mechanism within or of fixed 
or an auxiliary ventral fence element arrangement and/or optional mixing control 
measures will cure an inherent or adverse roll inclination in a yaw mode and benefits 
of improved performance and increased safety and economy will result. 
The aircraft achieves a three axis control through the use of two pivotal outboard 
wing tips on a high wing design and a V-tail structure that ensures flutter-free 
operation. 



Brief Summary of the Invention 



Brief Description of the Drawings 
Fig. 1 is a perspective and overall view of the aircraft general configuration 



sizings that can be scaled and modified to suit more specific and particular 
requirements. Of major significance is the optional capability of pure jet propulsion 
as the high position and well aft V-tail ideally ideally provides and wherein 1 indicates 
the cabin and the supporting structure and a glass canopy which can be sliding or 
hinged to open and close the same. 4 indicates the center fuselage at the bottom of 
the cabin 1 having the engine mounted therein driving the propeller 11. the rear 
fuselage of the tail is indicated at 5. There is a V-tail 6 which is adjustable in height 
and attitude which will be described below. Both wings 2 and 3 each have a ventral 
fence 7 fastened to the wing tips. The pivotal wing tips take the place of the well 
known ailerons which control the horizontal attitudes and roll function of a plane. 
The V-tail has the same arrangement, only smaller. There is also the ventral fence 
which is fastened to each of the tail sections at their respective ends. This system 
will also be explained below. The air plane is an amphibious plane because it can 
operate on water as well as on land. The water operation is handled by sponsons 14 
that are adjustably fastened to the bottom or center fuselage 4 by way of struts 15. 
there are also retractable landing gears 16 for any land operation. 18 and 19 indicate 
threaded bolts to fasten the struts 15 to the center fuselage 4. The character 13 
indicates the air intakes for cooling the engine whether air cooled or water cooled. 
As can be seen from Fig. 1, the engine is rear mounted relative to the plane forward 
movement and, therefore, drives the air plane by way of suction rather than by air 
pressure. In this arrangement, the wash or pressure of the propeller is taken 
advantage of by using a reversible maneuvering control element 12. This element 
consists of a planar construction by using two lateral rods having a piece of canvas 
there between. In Fig. 1 the element is shown in a down position in a solid line but 
can be moved to an up position as shown by the arrow. In an up position, the control 
element can be moved into a multiple position into the wash of the propeller. In a 
straight up and back position, the control element will act as a brake of the air 



stream and a side position and turned in a slanted position relative to the air wash of 
the propeller, the fuselage can be turned sideways for a steering control. 
Turning now to the V-tail configuration, the wing tip 10 acts in a similar manner as 
was explained above with the wing tips 8. The wing tips 10 on the wings of the V-tail 
can act in two different ways. When controlled to move up and down simultaneously 
in the same directions, the wing tips will act as a horizontal control as on 
conventional air planes. But when they move simultaneously but in opposite 
directions they act like a rudder to turn the fusillade either in a left or a right turn as a 
rudder does on a conventional air plane. 

Fig. 2 is an illustration of the connection and control of either ^poneefl as it is 
connected to the center fuselage 4 of the air plane. This Fig. is also a depiction of the 
wing tips of the V-shape tail section. 

The sponeefl is shown at 15. The right side of Fig. 2 shows the connection of the 
sponoon to the center fuselage 4. The oponoo n 15 has located at one end two 
threaded bolts 16 and 17 which are fastened to the center fuselage 4. The bolts 16 
and 17 are accessible from the inside of the fuselage. Intermediate the threaded 
bolts 16 and 17 are two slotted washers 16a and 17a which abut against the control 
plate 20. The control plate can control the attitude of the struts relative to the 
fuselage. The slots in the control washers allow the struts to be turned into desirable 
positions and remain therein once the nuts 16b and 17b are tightened to make this 
connection a solid unit. The other side of strut 15 has similar control elements. 
Again, there are threaded bolts 18 and 19 which will connect the strut 15 to the 
sponson 14. Again there are slotted control washers 18a and 19a which will slip over 
the threaded bolts 18 and 19. The slotted control washers 18a and 19a are received 
within the circular openings 22 and 23 in a solid wall of the sponson. The sponsons 
are accessible from the inside so that the nuts 18b and 19b can be received over the 
threaded ends of the bolts 18 and 19, respectively. The control plate 20 (shown on 
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the right side of Fig. 2) presents a counter force for slotted washers 18a and 19a 
within the circular openings 22 and 23 while at the same assuring a steady distance 
between the threaded bolts 18 and 19. The operation of theses connections will be 
explained and demonstrated in Fig. 3. 

Fig. 3 shows a very simple and easy way of fastening the sponson and the V- 
tail elements. As mentioned above, the sponsons and the wing tips of the V-tail 
elements are adjustable into certain predetermined positions. The same reference 
characters are being used as were in Fig. 1. The right side of Fig. 2 represents the 
various elements needed to make an adjustment of the V-tail wings and the left side 
shows the adjustments to be made for the sponson relative to the center fuselage 4. 
In the adjustment for the wings of the V-tail sections in the upper right hand corner 
the same reference characters are used as were in Fig. 2. The reference character 6 
represents the wall on one end of the wings in the V-tail section. The characters 22 
and 23 are the circular openings in the wall 6 of the V-tail wing which will receive the 
slotted control washers 31 and 32 which will remain movable or rotatable therein. 
The treaded bolts 16 and 17 pass through the slotted control washers 31 and 32 and 
are then fastened by the nuts 16b and 17b, respectively. Before tightening the nuts, 
the bolts 16 and 17 are placed into their respective positions by the rotation of the 
slotted control washers 16a and 17a. when rotating the slotted control washers, the 
threaded bolts received therein will assume different positions relative to a horizontal 
plane. The four Figs, located below the upper right hand corner Fig. did not receive 
any reference characters because all of the elements are the same. But a study of 
these Figs, makes it clear how the rotations of the slotted control washers influence 
the position of the V-tail wings. 

Turning now the left side of Fig. 3, there is shown the same basic 
arrangement as to how the sponson 14 should be adjusted relative to the strut 15 that 
connects the sponson relative to the center fuselage 4. The wall of the sponson 14 
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has circular openings therein to accommodate the slotted control washers 18a and 
19a therein. At the inside of the wall of the sponson 14 there is placed a control plate 
20 which also will control an exact distance between the threaded bolts 18 and 19 no 
matter in which horizontal position they happen to be at any time. The slotted 
washers 18a and 19a receive the threaded bolts 18 and 19 and when the slotted 
washers 18a and 19a are rotated, the bolts 18 and 19 located therein are moved to 
different positions either vertically or horizontally to thereby change the attitude of the 
sponson correspondingly. Again the bolts 18b and 19b, when tightened, will fix the 
desired position. The four Figs, below the top Fig. did not receive any reference 
characters because the elements shown therein are all the same. A study of these 
Figs, will reveal that only the threaded bolts 18 and "19 will change their position upon 
turning the slotted washers 18a and 19a. Therefore, it can seen that the operation of 
adjusting the wings of the V-tail is the same as that of adjusting the sponsons. 

Fig. 4 illustrates the movement of the pivotal wing tips 8 on the wing tips and 
the pivotal wing tips 10 on the V-tail wings. The ventral fence 7 or 9 has a circular 
slot 25 therein. The ends of the wing tips 8 or 10 have a solid plate thereon which 
carry rollers or bearings 26. There can be a multiple of rollers for accuracy of 
operation so that the counter plates on the wing tips 7 or 9 and the counter plates of 
the ventral fences cannot cant relative to each other, that is, they remain in a true 
parallelism fashion. To guide the two plates relative to each other and to reduce the 
friction there between there are provided carriage rollers 27 which roll between the 
two walls adjacent to the slots 25. There can be only one set of double rollers or two 
sets as is shown in Fig. 4. Fig. 4 also shows the outline of a torque tube 29 within a 
bearing 29a. This tube will be explained below. It now can be seen that the wing tips 
8 or 10 can easily be pivoted relative to the ventral fences 7 on the wing tips and the 
wings of the V-tail 6. 

Fig. 5 is a top view of the wing tip view of the wing tip 7 of the end of the wing 



3. This view is equally applicable to the wing tip of the V-tail 6. The reference 
character 6 is following the view -> 6 <- of Fig. 1 and the reference character 7 is 
following the view -> 7 <- of Fig. 1. The character 6 illustrates the roller bearings 26 of 
Fig. 4 in more detail. The roller bearings 27 are supported by a bracket and trunnion 
support 28 on the inside wall of the wing tip 8 and through the ventral fence 7 . to roll 
against the outer wall of the wing end 3. The pivotal wing tip 8 is operated by a 
torque tube or rod 29 through a bearing 29a located in the ventral fence 7. the torque 
tube 29 is supported within the wing tip 8 by way of a bracket or support plate 30. 
When the torque tube is turned by way of a mechanism within the cabin 1, the wing 
tip 8 will turn in the direction controlled by the pilot operating the above mentioned 
mechanism. The same is true with regard to controlling the wing tips in their attitude 
during flight of the air craft and under control of the pilot. 

Fig. 6 is a close up view of how the roller bearings are mounted on the inside 
of the wall of the wing tips 8 and 10. The central wall or fence is shown at 7 or 9. 
The inside wall of the fence has a bracket and trunnion 28 which passes through the 
wall of the fence 7. on the other side of the fence. The rollers 27 are in intimate 
contact with the wall of the fence 7.. The reference character 26 indicates the 
stabilizing bearings 26. 

Fig. 7 illustrates the ventral fence 7 having the torque tube 29 passing there 
through being supported by the bearing 29a. 

In view of all of the above it now be seen that a unique control system for an 
amphibious air craft has been developed. The controls use only two control 
mechanisms by the pilot to control the three aspects necessary to control an air plane 
in flight by the pilot. 1) The control of the horizontal or yaw of the air plane is 
controlled by the aileron. 

2) The control of the horizontal or up and down of the airplane is the elevator of the 
tail. 3) The control of the direction of the air plane. (The rudder) 
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